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1. Introduction
Persistent and severe impairment of psychological development resulting from a high level
of inattentive, restless and impulsive behaviour is classified according to the fourth Diag‐
nostic and Statistical Manual of Mental Disorders (DSM-IV) as attention-deficit/hyperactivi‐
ty disorder (ADHD) [1] and according to the Tenth International Classification of Diseases
(ICD-10) as hyperkinetic disorder (HD) [2]. In both classifications the behaviours to be rec‐
ognized are very much the same, they differ mostly in the ways the symptoms are weighted
and combined into categories. The diagnostic criteria are in general broader in DSM-IV,
which is why ADHD is a more common diagnosis. The ICD-10 diagnosis of HD is a narrow‐
er category, where nearly all cases of HD fulfil the diagnostic criteria for ADHD [3].
Hyperactivity is the most noticeable symptom group in ADHD. Children are running and
climbing excessively, often in very inappropriate situations. They often fidget with their
hands or feet when they should seat still. They are always on the go and often act as if driv‐
en by a motor. Inattention is the second markmal of ADHD. Children often fail to give close
attention to details and make careless mistakes in their schoolwork or in other activities.
They do not seem to listen when spoken to directly, they often do not follow through in‐
structions and they fail to finish their schoolwork or other duties. Also, they have difficulties
organizing their tasks and activities. They are easily distracted by extraneous stimuli and
they tend to be forgetful in their daily activities. The third group of symptoms is impulsivi‐
ty. Children have difficulty waiting their turn and interrupt or intrude on others.
The term hyperactivity in this chapter is restricted to mean the combination of symptoms that
define overactive behaviour. The term ADHD symptoms is used to refer to the combination
of hyperactive, impulsive and inattentive symptoms.
The onset of the disorder is in early childhood, nearly always before the age of 5 and fre‐
quently even earlier. It often persists into adolescence and adult life [4]. Up to 65% of chil‐
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dren with ADHD continue to experience symptoms as adults, however they manifest
differently in different age periods. Hyperactivity, for instance, is seldom a problem in
adults. It diminishes through adolescence and causes minimal or manageable problems in
adulthood. Impulsivity, on the other hand, can even increase in adolescence but diminishes
slightly through adulthood. The majority of ADHD problems in adults is caused by inatten‐
tion. Adults with ADHD are disorganized, inaccurate, frequently experiencing difficulties in
their relationships, at work and with finances [5,6].
Early recognition and treatment of ADHD is crucial, since longitudinal studies indicate that
inattentive and restless behaviour is a developmental risk. Untreated ADHD is also a risk
for a range of other mental disorders such as conduct disorder, oppositional defiant disor‐
der, depression, and substance abuse or addiction. Many children with ADHD present with
school difficulties including poor classroom participation and associated learning disabili‐
ties in reading, written expression, or mathematics. As a result, they receive low grades, are
retained in a grade level or do not complete the school at the level they started with [4-6].
Untreated ADHD is not only a burden for a person with the disorder and its family, but also
for a society in many aspects. For example, young adults with ADHD are more likely to be
apprehended for violations of traffic laws and to be cited more often for such violations [7].
The treatment of ADHD must be comprehensive and individually tailored. Psychological in‐
terventions, educational change, medication, education and support for parents and/or
teachers should be available. Multimodal interventions are usually indicated [4-6]. Most
children whose problems are severe enough to receive an ICD-10 diagnosis of HD will need
a medication [3]. There are clear guidelines about ADHD treatment including pharmaco‐
therapy, which, however, will not be discussed further in this chapter. The most prescribed
group of medication are psychostimulants and atomoxetine [8,9].
2. History
ADHD is not some new diagnosis made-up in these times when there is an increasing need
for children to sit longer and learn more. Already back in 1844 H. Hoffman wrote a story
about fidget Philip, and in 1890 W. James talked about the attention disorder as a deficit of
inhibitory control. In 1932 Kramer and Pollnow introduced the term hyperkinetic syndrome.
Only 4 years later (in 1937) the first psychostimulant was available. Strauss and Lethinen
used the term minimal cerebral dysfunction to refer to the same symptomatic condition.
World Health Organisation (WHO) introduced in ICD-8 hyperkinetic syndrome of child‐
hood, to change it in 1992 to hyperkinetic disorder. American Psychiatric Association (APA),
on the other hand, introduced in 1980 the term attention deficit disorder and 7 years later
Attention-deficit/hyperactivity disorder (ADHD) [4-6].
Originally, ADHD was thought to be a transient phenomenon because of the tendency for
symptoms (especially hyperactivity) to diminish as children reached adolescence. It is now
clear that the disorder persists into adolescence and into adulthood, but manifests different‐
ly in each developmental stage [6].
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3. DSM and ICD categorization
The DSM-IV classification is mostly used in North America and UK, while the ICD-10 is
more commonly used in Europe. DSM-V is to come in a year. There was a tendency to bring
definitions of ADHD and HD closer together, and indeed the criteria for the identification of
inattentive, hyperactive and impulsive symptoms are almost identical (see diagnostic crite‐
ria in Table 1). However, there are still significant differences in the number of criteria in
each domain required for a diagnosis, the role of inattention, the definition of pervasiveness
and the handling of comorbidity. The diagnosis of ADHD requires the presence of six inat‐
tentive or six hyperactive-impulsive symptoms, or both. The diagnosis of HD requires at
least six inattentive and three hyperactive as well as one impulsive symptom. Both ‒ ICD-10
and DSM-IV ‒ stress that the symptoms must be present by age 7 and in at least two settings
(home/school) [1,2].
In DSM-V, the age by which the symptoms should be present is to be changed from 7 to 12
years [10]. One of the reasons for this change is the concern about appropriate criteria for
adults. Population survey data indicated that in adults with ADHD, only half recalled onset
by age 7 but 95% recalled the onset by age 12 [11].
Because of heterogeneity of symptoms in ADHD, three different subtypes are distinguished
in the DSM-IV classification [1]:
• Attention-deficit/hyperactivity disorder, combined type: if both criteria A1 and A2 are
met for the past 6 months
• Attention-deficit/hyperactivity disorder, predominantly inattentive type (ADD): if crite‐
rion A1 is met but criterion A2 is not met for the past 6 months
• Attention-deficit/hyperactivity disorder, predominantly hyperactive-impulsive type: if
criterion A2 is met but criterion A1 is not met for the past 6 months.
HD is a narrower category than ADHD, and it appears that nearly all cases of HD fulfil the
diagnostic criteria of ADHD [3]. Most of the children fulfilling the ADHD diagnostic criteria
are not particularly impaired [6]. On the other hand, children with HD constitute the most
severe 20% of those with ADHD [6]. Both diagnostic schemes (DSM and ICD) have their ad‐
vantages and disadvantages. When assessing an individual child, first the fulfilment of the
ADHD criteria is checked, and if the latter are met, the HD criteria fulfilment is checked as
next. If the diagnostic criteria for HD are met, medication will be included in the treatment
approaches available [3].
Essential components of a full assessment process include a clinical interview, medical ex‐
amination and administration of rating scales to patients, parents and teachers. There are
broad-band instruments that evaluate general behavioural and psychosocial functioning,
among most used one being the Strengths and Difficulties Questionnaire (SDQ), Achenbach
scales and Conners’ Rating Scales (CRS) [8].
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A. Either (1) or (2):
(1) six (or more) of the following symptoms of inattention have persisted for at least 6 months to
a degree that is maladaptive and inconsistent with developmental level:
Inattention
(a) often fails to give close attention to details or makes careless mistakes in schoolwork, work,
or other activities
(b) often has difficulty sustaining attention in tasks or play activities
(c) often does not seem to listen when spoken to directly
(d) often does not follow through on instructions and fails to finish schoolwork, chores, or duties
in the workplace (not due to oppositional behavior or failure to understand instructions)
(e) often has difficulty organizing tasks and activities
(f) often avoids, dislikes, or is reluctant to engage in tasks that require sustained mental effort
(such as schoolwork or homework)
(g) often loses things necessary for tasks or activities (e.g., toys, school assignments, pencils,
books, or tools)
(h) is often easily distracted by extraneous stimuli
(i) is often forgetful in daily activities
(2) six (or more) of the following symptoms of hyperactivity/impulsivity have persisted for at
least 6 months to a degree that is maladaptive and inconsistent with developmental level:
Hyperactivity
(a) often fidgets with hands or feet or squirms in seat
(b) often leaves seat in classroom or in other situations in which remaining seated is expected
(c) often runs about or climbs excessively in situations in which it is inappropriate (in adolescents
or adults, may be limited to subjective feelings of restlessness)
(d) often has difficulty playing or engaging in leisure activities quietly
(e) is often “on the go” or often acts as if “driven by a motor”
(f) often talks excessively
Impulsivity
(g) often blurts out answers before questions have been completed
(h) often has difficulty awaiting turn
(i) often interrupts or intrudes on others (e.g., butts into conversations or games)
B. Some hyperactive-impulsive or inattentive symptoms that caused impairment were present
before age 7 years.
C. Some impairment from the symptoms is present in two or more settings (e.g., at school [or
work] and at home).
D. There must be clear evidence of clinically significant impairment in social, academic, or
occupational functioning.
E. The symptoms do not occur exclusively during the course of a pervasive developmental
disorder, schizophrenia, or other psychotic disorder and are not better accounted for by another
mental disorder (e.g., mood disorder, anxiety disorder, dissociative disorder, or a personality
disorder).
Table 1. Diagnostic criteria according to DSM-IV for attention-deficit/hyperactivity disorder [1].
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4. ADHD through different developmental stages
The only constant of ADHD symptoms is that they are changing in each particular child.
Not only from day to day, but also with development. In pre-school children, hyperactivity
is most obvious and impairing. Inattention becomes more salient once a child confronts
school demands. In adolescence and adulthood, hyperactivity diminishes, and inattention
and impulsiveness become most impairing, especially in social situations.
4.1. ADHD in children
4.1.1. Epidemiology
The prevalence of ADHD depends on the diagnostic measures used. In [12] survey, 10% of
the children in one elementary school in North Carolina had been given the diagnosis of
ADHD and 7% were taking medication [12]. An epidemiological study found a cumulative
incidence of ADHD in the elementary and secondary school population of 7.5% [13]. The
rate of lifetime childhood diagnosis of ADHD in another study [14] was 7.8%, 4.3% were
treated with medication [14]. Prevalence for HD is of course smaller, it is 1‒3% for children
aged 6‒14 years [4].
The ratio males : females is around 3 : 1, the prevalence is highest among school-aged boys,
and lowest in girls. But the prevalence in girls is more stable across the age [6].
4.1.2. Clinical picture
Hyperactivity is the most obvious and impairing symptom in children. At playing, hyperac‐
tive children are more often off-task and spend less time on a particular activity than their
non-hyperactive peers [6]. Hyperactive children are more active through the day [6]. Many
children without ADHD are occasionally hyperactive to some extent and this normal hyper‐
activity should not be confused with the more severe and persistent hyperactivity seen in
ADHD children. In ADHD hyperactivity is frequent, severe and persistent and most impor‐
tantly it interferes with a child’s peer and parental relationships, impeding their school per‐
formance and undermining their psychological well- being [6]. Not to forget that there must
be six symptoms from the hyperactivity domain present plus the criterion C (two or more
settings) plus criterion D (clear evidence of clinically significant impairment in social, aca‐
demic, or occupational functioning) to fulfil DSM-IV diagnostic criteria for ADHD [1].
Lack of hyperactivity, on the other hand, does not mean that a child does not have ADHD.
Inattentiveness is the most overlooked symptom, especially in pre-school children and in
particular in girls. Inattentive children are quiet, day-dreaming, sitting in the last row of the
classroom without bothering/disturbing anyone. They have “dreamy” symptoms, typical for
attention deficit disorder (ADD) [15] such as:
• difficulties in following instructions and organizing tasks
• tendency to avoid tasks
ADHD Through Different Developmental Stages
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• forgetfulness and tendency to lose things
Among ADHD subtypes, combined type seems to be the most common (43%), and also the
most severe and persistent one [15]. On the other hand, in [16] study the ADD type emerged
as the most prevalent. This study also revealed lower male : female ratios in ADHD diagno‐
ses than other studies, which implies that females and the ADD subtype could be under‐
diagnosed and/or undertreated [16].
Many children with ADHD present with school difficulties including failure to complete
their homework, poor test preparation and test-taking skills, poor organizational skills, poor
understanding of material, poor classroom participation and failure to ask teachers for need‐
ed help, disruptive behaviour in the classroom, and truancy. Children with ADHD who are
constantly singled out by their teachers and parents to “sit down” and “be quiet,” eventual‐
ly have a negative perception (low self-esteem) of themselves. By age 10, these children are
often behind their peers in terms of social and academic skills [17].
The social and academic impairments of children with ADHD cause stress within the fami‐
ly. Parents can become worried and anxious. Confronted with frustration, anger and self-
blame can present with lower self-esteem as parents and as a family. The family seeks a
social isolation, often self-imposed. It is difficult to determine if these effects are a result of
parenting a child with ADHD or if the parental psychopathology is contributing to the
child’s psychological reaction and disorder [6,17].
As ADHD is among most heritable of psychiatric disorders with a high risk for familial ag‐
gregation, it is quite common that ADHD children have parents with the same disease. This
fact further complicates the assessment, treatment and the course of disease. ADHD parents
may have impairment across a variety of domains, including parenting [18], which could be
the reason why many needed changes in a daily life of a child and family cannot/are harder
to be indorsed. 20% to 40% are likely to have the disorder themselves [19]. Families of chil‐
dren with ADHD display higher rates of alcoholism, substance abuse and depression than
families of children with Down's syndrome [20].
4.1.3. Comorbidity
Over 50% of children with ADHD have also comorbid disorders [4-6]. 35–50% have opposi‐
tional-defiant disorder, 25% conduct disorder, 15% are depressed and 25% have anxiety dis‐
order [6]. Learning disorder occurs in 15–40% of children, particularly among ADD.
Language impairment is present in 15–75% of children with ADHD [21,22].
Epilepsy  is  commoner  in  ADHD  children  compared  with  general  population.  36%  of
children with epilepsy met DSM-IV criteria for ADHD. Neither seizure type nor focus of
electroencephalographic (EEG) discharge predict the occurrence of ADHD, but there is a
tendency for ADHD to occur more frequently in those with generalized seizures [23].
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4.1.4. Course and prognosis
As normal children develop better impulse control, attention focus, other executive func‐
tions, and ability to remain calm as they mature, so do those with ADHD, just at slower
pace, lagging behind their age mates – usually never reaching them [5]. Various factors have
been suggested as predictors of persistence of ADHD symptoms into adolescence and adult‐
hood (among them family history of ADHD, childhood severity of ADHD, psychiatric co‐
morbidity and psychological adversity, impact of treatment ) [15]. Among all the factors,
studies have found that the childhood ADHD severity is a strongest predictor of persistence
of ADHD into adolescence and adulthood [5,24].
Regarding the impact of treatment (intensity and type) on ADHD outcome, the MTA study
found that neither the type nor intensity of 14 months of treatment for ADHD in childhood
(at age 7.0–9.9 years old) does not predict functioning six-to-eight years later. Rather, early
ADHD symptom trajectory regardless of treatment type is prognostic. This finding implies
that children with behavioural and sociodemographic advantage, with the best response to
any treatment, will have the best long-term prognosis [24]. The same study also found that
as a group, however, despite initial symptom improvement during treatment that is largely
maintained post-treatment, children with combined-type ADHD exhibit significant impair‐
ment in adolescence [24].
Across the life span, unmanaged ADHD can contribute to problems in social and academic
settings that coincide with the child’s developmental level. These are:
• Disruptive behaviour
• Oppositional defiant disorder
• Poor academic performance and learning delay
• Low self-esteem
• Poor social skills
• Parent-child relationship difficulties
• Physical injury
A review study found that children treated with stimulants for as long as 2 years showed
improvement in ADHD symptoms, comorbid oppositional defiant disorder and academic
and school functioning [25].
4.2. ADHD in adolescents
4.2.1. Epidemiology
ADHD does not remit with the onset of puberty. Follow-up studies show that a majority
(60‒85%) of children with ADHD will continue to meet criteria for the disorder during teen‐
age years (ages 13-18 years) [26].




At adolescence, symptoms of hyperactivity and impulsivity related to ADHD tend to dimin‐
ish in intensity and are replaced with an inner restlessness, unableness to relax and feelings
of unhappiness when not occupied [5]. Impulsivity presents in adolescents as interruptions
of others, quick decisions, multitasking and feeling down when not occupied and feeling up
when something is happening [5]. Inattention presents as disorganization, poor time man‐
agement, not listening to what is being said and as forgetfulness.
The [15] study found variations within ADHD subtypes in children and adolescents in the
clinical population. Combined subtype is the most common one in childhood (43%), but in
adolescence ADD subtype is more common (64%) [15].
Symptoms of ADHD in adolescence most often manifest during instructional or vocational
situations. ADHD adolescents show signs of procrastination and disorganization with
schoolwork. 46.3% of them did not complete high school and 29.3% retained a grade level at
least once and 10.6% have been suspended from school. Feelings of tension, apprehension,
the need for reassurance, irritability, negative self-image, and physical complaints are re‐
ported in more than 70% of ADHD patients [7, 27].
4.2.3. Comorbidity
ADHD in adolescence, especially if not treated can result in further complication (school
suspension and/or expulsion, social exclusion, poor motivation, teen pregnancy, driving ac‐
cidents) and comorbid disorders (substance abuse or dependence, mood disorders, conduct
disorders) [7, 17, 28].
Adolescents with (untreated) ADHD are more prone to substance abuse than their peers. In
a [29] study the cumulative incidence of substance abuse disorders throughout adolescence
was compared in 56 medicated ADHD patients, 19 non-medicated ADHD patients, and 137
non-ADHD control subjects. The analysis was restricted to male subjects older than 15 years
of age. Substance abuse disorder was defined as any diagnosis of any of the following: alco‐
hol abuse/dependence (A/D), marijuana A/D, hallucinogen A/D, stimulant A/D, and cocaine
A/D [29]. Non-medicated ADHD patients were at a significantly higher risk for substance
abuse than either controls or medicated ADHD patients during the follow-up period of 4
years. However, there was no significant difference between medicated ADHD patients and
controls. Medication was found to be associated with an 85% reduction in the risk of sub‐
stance abuse in ADHD patients [29].
ADHD and substance use disorder (SUD) may share also biological  factors.  Familial  as‐
sociation  between  ADHD  and  SUD  is  strong,  which  suggests  that  two  disorders  may
share  genetic  or  other  familial  factors.  The offspring of  SUD parents  are  at  greater  risk
not only for SUD, but also for inattention, impulsivity, aggressiveness, hyperactivity and
ADHD [28].
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4.2.4. Course and prognosis
It  remains  difficult  to  predict  persistence  of  ADHD into  adulthood.  Controlling  for  se‐
verity  and  excluding  treatment,  none  of  the  other  variables  (sociodemographics,  child‐
hood  adversity,  traumatic  life  experiences  and  comorbidity)  significantly  predicted
persistence,  even though they were  significantly  associated with  childhood ADHD [30].
Many studies reported adult persistence was much greater for inattention than for hyper‐
activity/impulsivity [6,30].
4.3. ADHD in adults
4.3.1. Epidemiology
Being diagnosed with ADHD as an adult actually means that the condition has been present
since childhood, it just was not recognized or diagnosed at that time. Many follow-up stud‐
ies consistently documented the persistence of ADHD into adulthood, but the level of per‐
sistence has been inconsistent across studies [4-6, 31].
The first reason is the methodological, which includes changes in informant (patient’s pa‐
rents versus adult patient), use of different instruments to diagnose ADHD in adults, comor‐
bidity and diagnostic criteria [31]. Diagnostic criteria are designed for school-aged children
with regard to the number of symptoms required to meet the diagnostic threshold, which
can be developmentally inappropriate for adults. Adults can suffer significant impairment
even though they have fewer than six of nine symptoms needed for the diagnosis. The sec‐
ond reason is that differences in reported remission rates reflected the definition used for re‐
mission rather than disorder’s course [31].
The persistence of the full syndrome of ADHD in adulthood has been found to be between
2‒8% when self-report is used [31]. When parent report is used, the prevalence increases to
46% [28]. The [30] study reported that 1 in 3 childhood ADHD still met DSM-IV criteria
when aged 18- to 44-years [30]. In [32] study 40% of 18- to 20-year-old “grown up” ADHD
patients met full criteria for ADHD, but 90% had at least five symptoms of ADHD [32].
Taking all studies together, the rates of syndromatic remission of ADHD in adults are quite
in agreement; from 60% [32] to 65%‒70% [33]. But majority of subjects continue to struggle
with substantial number of ADHD symptoms and high levels of dysfunction despite a siza‐
ble rate of syndromatic remission by age 20 [32].
4.3.2. Clinical picture
ADHD symptoms in adults manifest quite differently from the way they manifest in chil‐
dren. Hyperactivity is not impairing any more. It is rare to see ADHD adults fidgeting
and/or running around. But some adult ADHD patients seem jittery and have trouble sitting
still. Some complain of having “ants in their pants” and may experience an irritating need to
pace [34]. Adults can learn through time to manage to settle their hyperactivity through ex‐
ercise or hard physical work. But if they are temporarily immobilized (broken leg, somatic
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illness) and are suddenly deprived of a coping method, their hyperactivity can present as
aggression and/or agitation [34].
Symptoms of inattentiveness and impulsivity in adults manifest as [34]:
• forgetfulness, particularly if it involves remembering tasks or jobs that need to be done.
They are often losing household items.
• unableness to keep track of several things at once
• difficulties in keeping promises or commitments to others
• making decisions impulsively, or on the spur of the moment, without thinking about the
consequences
• frequently misjudge how much time they have – or need – to do something. They express
difficulty with being on time.
• being unable to tear themselves away from something enjoyable to shift to a more urgent,
important task
• they describe themselves having quick temper and low tolerance for frustration
Adults with (untreated) ADHD are at greater risk for further complications compared with
general population: changing jobs and partners, unstable relationships, financial problems,
involvedness in car accidents, injuries, crime, and substance abuse. 16-year follow-up study
found that men who had ADHD as boys were significantly more likely to be financially de‐
pendent on their parents, less likely to graduate from college, and had a lower social class
than controls. These functional deficits are likely to be aggravated by the higher levels of
neuropsychological impairment, which was observed on psychometric tests and on behav‐
ioural measures of executive dysfunction [35].
In Norway study, only 22.2% adult ADHD patients had ordinary work as their source of in‐
come, compared with 72% in the general population [36]. Approximately 48% had junior
high school as their highest degree of education, compared with 29.8% in the general Nor‐
wegian population. Thus, more than half had an educational level not suited for most do‐
mains in the work market. Only 8.9% had a college or university degree, compared with
20.8% in the general population. 33% of ADHD patients were receiving disability pension
and 38% temporary social benefits. Maybe the most interesting founding in this study was
the fact that only 17.4% of participants with adult ADHD had been treated with central
stimulants by the age of 18. Results are suggesting that early recognition and drug treatment
of ADHD might protect against occupational impairment in adulthood [36].
Young adult drivers with ADHD were found to be nearly twice as likely to be cited for un‐
lawful speeding and to be cited more than three times as often as young adult subjects in the
control group. Drivers with ADHD had more than 5 times as many traffic citations on their
records than did controls [7].
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4.3.3. Comorbidity
As in children and adolescents, adult ADHD is often present with comorbid disorders,
which makes an accurate diagnosis even more difficult. Studies suggest that up to 90% of
adult patients with ADHD have one or more comorbid psychiatric disorders [37]. The most
common comorbid disorders in adults are anxiety disorders, affective disorders, substance
abuse and antisocial personality disorder. In [36] study, the most prevalent comorbid disor‐
ders were lifetime depression (37.8%), substance abuse (28.1%) and alcohol abuse (23.3%),
14.6% had anxiety disorder. More than 19% had received a diagnosis of personality disor‐
der. Interesting in this study was that more women then men had comorbid borderline per‐
sonality disorder [36]. It is important to know that comorbid psychiatrics disorders emerge
early on in development in childhood and adolescence [38].
Bipolar disorder coexists with adult ADHD in 6–20% cases. Many ADHD symptoms can be
mistakenly attributed to and overlooked because of bipolar disorder [37]. Interesting results
were found in [39] study, namely that ADHD brings significant impairment to bipolar pa‐
tients, especially in adaptation and social functioning, compared with bipolar patients with‐
out comorbid ADHD. Even more interestingly, the authors failed to detect a significant
impact of substance abuse on those same functional outcomes. This stresses out importance
of making an accurate diagnosis of ADHD also in patients where the symptomatology (im‐
pulsiveness, multitasking, not finishing work, changing partners etc.) can be incorporated in
another diagnosis (bipolar disorder) [39].
The high prevalence of comorbidity complicates the diagnostic process as well as treatment
and some studies indicate that high rates of comorbidity in adult ADHD contribute nega‐
tively to the treatment outcome [40].
Follow-up periods into adulthood showed that stimulant treatment in childhood also was
beneficial for social skills and self-esteem. Higher doses and longer treatment period pre‐
dicted less comorbidity and better social functioning [25].
ADHD in adults have striking similarities with paediatric samples regarding psychiatric
and cognitive impairment [41]. Some study suggest that the effect of stimulants is similar in
paediatric and adult samples, which is a reason to believe that adult patients also will have
long-term positive outcome [42].
5. Case report
8-year-old boy was admitted to Child and Adolescent Psychiatry Unit because he had been
experiencing increasing behavioural problems in the school during the last 3 months. He al‐
so showed slowness in mental tasks, was very impulsive, self-willed, irritable and displayed
enhanced verbal and physical aggression. History of problems revealed delayed schooling be‐
cause of expressive language disorder. He was in the first grade of the primary school at ad‐
mission, while his peers where in the second grade. His mother presented a list of
complaints as if they were copied from the ADHD diagnostic criteria ‒ he was always “on
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the go”, running and climbing whenever possible, when needed to sit still he was fidgeting,
he talked excessively, blurted out answers, he could not await his turn, he intruded on oth‐
ers, did not listen to what was being said, lost things daily, was easily distracted and his
school work was a disaster.
Developmental history revealed a risk pregnancy with malpresentation (not head down posi‐
tion of a fetus). He was the third child, prematurely born, with icterus and apnoeic attacks.
He was lagging in motor development (he walked independently at the age of 20 months)
and in language development (spoke the first words at the age of 3, he visited speech and
language therapist).
Family history was interesting since his father had symptoms of ADHD in his youth. One of
his two brothers uttered the first words at the age of five. General assessment at admission
showed clumsiness and stuttering. Further observations showed that he was easily distracted,
had lapses in attention, was overactive, impulsive and impatient. He usually acted without
thinking, behaved inappropriately, was verbally and physically aggressive towards co-pa‐
tients and medical staff, testing the limits all the time and showing stubbornness. He also
seemed unhappy, sad and angry with sudden changes in mood.
Neuropsychological tests found organic-cerebral dysfunction, psychomotor and visuospatial
disturbances and profound attention deficit with hyperactivity. His IQ at the time of testing
was borderline due to severe inattention and hyperactivity. He presented with diminished
inhibition, showed personally and emotionally less mature compared with his peers and he
has been found as quite egocentric. Basic laboratory tests (including thyroid levels) and EEG
were normal.
The boy fulfilled DSM-IV diagnostic criteria for ADHD – combined type. Because of his
changing mood and aggressive periods which were new in his behaviour, bipolar disorder
was considered as a possible differential diagnosis or comorbid disorder. His hyperactivity exist‐
ed ever since he was born and was not episodic (which is typical for hyperactivity in bipolar
disorder). He was easily distracted and mostly did not finish his tasks ‒ but not because of
flight of ideas, thought racing or delusions as seen in manic episodes. He was impulsive,
blurting answers and interrupting – again not because of pressured speech or impulsive
poor judgment as seen in manic episodes. His school performance was bad because of his
inattention and not because of the loss of interest – as seen in depressed episodes of bipolar
disorder. He was never grandiose and had never any appetite or weight changes often seen
in bipolar patients. He was diagnosed as ADHD combined type with comorbid oppositional-defi‐
ant and expressive language disorder. He received psychostimulants, we educated his parents
and his school teachers about the disorder and advised them about the behavioural manage‐
ment techniques. He continued visiting the speech therapists. He responded well to all in‐
troduced measures and we followed him for about a year when he moved to another city.
Nine years later (as 17-year-old) he was admitted again to our child and adolescent psychia‐
try ward. Parents complained about severe behavioural problems lasting for two years. He
threatened with suicide several times, had constant difficulties with authority, was disre‐
garding his safety and was involved in a series of injuries and accidents. He changed three
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secondary schools, without finishing the first year in any of them. He was staying at home
during the day, but went out in the evening taking his parent’s money. When he took 2000
EUR, they started suspecting drug abuse for the first time
He acted quite aloof at admission. He sat quietly and admitted that he was smoking mari‐
huana regularly for 3 years. He also tried ecstasy and cocaine several times – for the last
time the weekend before. He drank alcohol regularly when he was in a company of others,
otherwise he was too anxious. He had been playing poker for 3 years twice a week. He com‐
plained about his inner restlessness, which disappeared when he was on drugs or at least
when he drank something. He revealed that he had rather poor peer relationships – actually
he had no friends. He was unable to concentrate in school but had no problems concentrat‐
ing at poker game or at other pleasure activities (computer games, TV). He felt that he was a
loser; obviously he would not finish the school and he thought of suicide quite often.
He had been taking the medication for ADHD for two years (from the age of 8 till the age of
10), but stopped during the summer holidays. As he was no longer as hyperactive as before,
his parents decided that he did not need it anymore. With a lot of help of his parents and
instructors he somehow managed to finish the primary school, but at great cost – he strug‐
gled with extremely low self- esteem.
He was depressed and suicidal; anxious and tense but opponent to parents and medical
staff at admission.
Neuropsychological tests at second hospitalization found organic-cerebral dysfunction, psy‐
chomotor and visuospatial disturbances as at the first testing. Actual IQ was discrepant with
above average on verbal and lower borderline on non-verbal scale. Tests revealed executive
deficits with diminished inhibition, planning, controlling and anticipation. Depressive
symptomatic was also found.
He was fulfilling the DSM-IV diagnostic criteria for ADHD – inattentive type and for major de‐
pressive disorder. Again, bipolar disorder was considered as possible diagnosis, but was ex‐
cluded due to a constant pattern of inattention, impulsive and hyperkinetic problems,
without any episodic changes in ADHD or affective symptoms. He was treated with atom‐
oxetine and antidepressants and he attended the program for addicted/at risk adolescents
for a year. He managed to finish the first year of the secondary school. Then he stopped tak‐
ing the medication and attending the program and started with marihuana and occasionally
used other drugs again.
5.1. Discussion
Reported case describes prototypic ADHD child regarding the symptomatic and its chang‐
ing over development, family attitude to medication and family stress, comorbidity in child‐
hood and adolescence, and the course of disease.
It  often  happens  that  parents  endure  with  hyperactivity  symptoms and seek  help  only
when school performance is critical.  In severe ADHD cases, which also fulfil  more strict
ICD-10 diagnostic criteria for HD, the problems in school performance and behaviour are
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obvious already in the first  grade of  primary school  and are so severe that  parents  are
faced with the necessity for special  assessment and treatment.  Comprehensive treatment
that includes education and support to parents and teachers,  and also pharmacotherapy
is  very effective.  As in presented case,  children manage developmental  tasks quite  well
as  long the treatment  is  provided.  Hyperactivity  symptoms diminish with development
and many parents understand this as a signal that the child has grown up of the ADHD
and they stop with the treatment.
But  in  majority  of  ADHD cases,  the  symptoms only present  differently  but  continue to
interfere further in adolescent/adult life as inner restlessness, tension and irritability. Pa‐
tients have low school/work performance, are disorganized, have difficulties in social re‐
lationships,  often abuse drugs,  and are engaged in car  accidences.  As a further burden,
the  majority  of  them also  have comorbid disorders  such as  depression,  anxiety,  bipolar
disorder  and personality  disorder.  The stress  on family  grows and the  vicious  circle  of
self-blame, avoidance of social  contacts and low self-esteem repeats.  In such cases,  com‐
prehensive treatment enables better schoolwork, settles inner restlessness and tension, re‐
sulting in lower need for drug abuse.
6. Conclusion
ADHD disorder is predominantly diagnosed in childhood, persisting into adolescence and
adulthood in majority of cases. With development the symptoms change, which is the rea‐
son why many of the adolescent and adult ADHD patients stay unrecognised. High comor‐
bidity in adolescence and adulthood is the second reason for ADHD unrecognition after
childhood. The fact is that it is quite difficult to consider ADHD when patients complain
about depressive symptoms, drug abuse or have a personality disorder. But with careful
personal history which also involves patient’s childhood (interview with patient’s parents)
and with the help of specialized ADHD questionnaires, ADHD can be properly diagnosed.
Comprehensive treatment is crucial in any developmental period. It is essential not only for
reducing the core ADHD symptoms, but also for preventing many consequences of untreat‐
ed ADHD and for ensuring better quality of life for patients and their families.
Author details
Hojka Gregoric Kumperscak
Address all correspondence to: hojka.gregoric@guest.arnes.si
Department of Paediatrics, Child and Adolescents Psychiatry Unit, University Clinical Cen‐
tre Maribor, Maribor, Slovenia
Attention Deficit Hyperactivity Disorder in Children and Adolescents16
References
[1] American Psychiatric Association. [1994]. Diagnostic and statistical manual of mental
disorders. 4th ed. Washington: the Association.
[2] Classification of mental and behavioural disorders (ICD-10]. World Health Organiza‐
tion, Geneva, 1993.
[3] Taylor E, Dopfner M, Sergeant J et al. European clinical guidelines for hyperkinetic
disorder – first upgrade. Eur Child Adolescesc Psychiatry 2004;13 I/7-I/30.
[4] Remschmidt H. Kinder- und Jugendpsychiatry. Stuttgart: Geirg Thieme Verlag; 2005.
[5] Martin A, Volkmar FR. Lewis's child and adolescent psychiatry. New York: Wolters
Kluwer, Lippincott Williams&Wilkins; 2007.
[6] Rutter M, Bishop D, Pine D et al. Rutter's child and adolescent psychiatry. Massachu‐
setts: Wiley-Blackwell; 2008.
[7] Barkley RA, Murphy KR, Kwasnik D. Motor vehicle driving competencies and risks
in teens and young adults with attention deficit hyperactivity disorder. Pediatrics
1996;98:1089-1095.
[8] National institute for health and clinical excellence. Attention deficit hyperactivity
disorder. Diagnosis and management of ADHD in children, young people and
adults. London: the British psychological society and the royal college of psychia‐
trists; 2009.
[9] Pliszka S, Bernet W, Bukstein O, Walter HJ et al. Practical parameter for assessment
and treatment of children and adolescents with attention deficit hyperactivity disor‐
der. J Am Acad Child Adolesc Psychiatry 2007; 46[7]:894-921.
[10] APA DSM-5. A 10 attention deficit/hyperactivity disorder. http://www.dsm5.org/
ProposedRevisions/Pages
[11] Barkley RA, Brown TE. Unrecognized attention-deficit/hyperactivity disorder in
adults presenting with other psychiatric disorders. CNS Spectr 2008; 13[11]: 977-984.
[12] Rowland AS, Umbach DM, Stallone L et al. Prevalence of medication treatment for
attention deficit hyperactivity disorder among elementary school children in John‐
ston County, North Carolina. Am J Public Health 2002;92:231-234.
[13] Bararesi WJ, Katusic SK, Colligan RC et al. How common is attention deficit hyperac‐
tivity disorder? Incidence in a population-based birth cohort in Rochester. Minn
Arch Pediatr Adolesc Med 2002; 156:217-224.
[14] Centers for disease control and prevention. Prevalence of diagnosis and medication
treatment for attention deficit hyperactivity disorder – United States 2003. MMWR
Morb Mortal Rep Wkly 2003;54[34]:842-847.
ADHD Through Different Developmental Stages
http://dx.doi.org/10.5772/53963
17
[15] Hurting T, Ebeling H, Taanila A et al. ADHD symptoms and subtypes: relationship
between childhood and adolescent symptoms. J Am Acad Child Adolesc Psychiatry
2007; 46[12]:1605-1613.
[16] Ramtekkar UP, Reiersen AM, Todorov A et al. Sex and age differences in attention
deficit hyperactivity disorder symptoms and diagnoses: implications for DSM-V and
ICD-11. J Am Acad Child Adolesc Psychiatry 2010; 49[3]:217-228.
[17] Barkley RA. Attention Deficit Hyperactivity Disorder. In: Murphy KR, Galdon M.
(eds.) A Handbook for Diagnosis and Treatment 2nd Edition. New York: Guildford
Publications 1998. p197-203.
[18] Macek J, Gosar D, Tomori M. Is there a correlation between ADHD symptoms ex‐
pression between parents and children? Neuro Endocrinol Lett 2012; 33[2]:201-6.
[19] Murphy KR, Barkley RA. Parents of children with attention deficit hyperactivity dis‐
order: psychological and attentional impairment. Am J Orthopsychiatry
1996;66:93-102.
[20] Roizen NJ, Blondis TA, Irwin M et al. Psychiatric and developmental disorders in
families of children with attention deficit hyperactivity disorder. Archives of Pedia‐
trics & Adolescent Medicine 1996; 150[2]:203-8.
[21] Cohen NJ, Vallance DD, Barwick M et al. The interface between ADHD and language
impairment: an examination of language, achievement and cognitive processing. J
child Psychology Psychiatr 2000; 41: 353-362.
[22] Tannock R. Attention deficit disorders with learning disorders. In: Brown TE (ed.)
Attention deficit disorder and comorbidities in children, adolescents and adults. Wa‐
chington DC: American Psychiatric Press; 2000.p231-295.
[23] Dunn DW, Austin JK, Harezlak J et al. ADHD and epilepsy in childhood. Dev Med
Child Neurol 2003; 45:50-54.
[24] Molina BSG, Hinshaw SP, Swanson JM et al. The MTA at 8 Years: Prospective Fol‐
low-Up of Children Treated for Combined Type ADHD in a Multisite Study. J Am
Acad Child Adolesc Psychiatry. 2009 May; 48[5]: 484–500.
[25] Hechtman L, Greenfield B. Long-term use of stimulants in children with attention
deficit hyperactivity disorder. Safty, efficacy and long-term outcome. Pediatr Drugs
2003; 5:787-795.
[26] Barkley RA. Against the status qou: revising the diagnostic criteria for ADHD. J Am
Acad Child Adolesc Psychiatry 2010; 49[3]:205-207.
[27] Greenhill LL. Diagnosing attention-deficit/hyperactivity disorder in children. J Clin
Psychiatry 1998;59(Suppl 7]:31-41.)
[28] Medscape psychiatry & mental health. ADHD and substance use disorders. Biologi‐
cal risk. http://www.medscape.org/viewarticle/542601_2/ (accessed November 2006].
Attention Deficit Hyperactivity Disorder in Children and Adolescents18
[29] Biederman J, Wilens T, Mick E et al. Pharmacotherapy of attention-deficit/hyperac‐
tivity disorder reduces risk for substance use disorder. Pediatrics 1999;104[2]:e20.
http://www.pediatrics.org/cgi/content/full/104/2/e20.
[30] Kessler RC, Adler LA, Barkley R. Patterns and predictors of attention deficit hyperac‐
tivity disorder persistence into adulthood: results from the national comorbidity sur‐
vey replication. Biologic psychiatry 2005;57:1442-1451.
[31] Barkley RA. ADHD – long term course, adult outcome and comorbid disorders. In:
Jensen PS, Cooper JR (eds.) Attention deficit hyperactivity disorder. State of the sci‐
ence, best practice. Kingston, NJ: Civic research institute; 2002. p4-1-4-12.
[32] Biederman J, Mick E, Faraone SV. Age-dependent decline of symptoms of attention
deficit hyperactivity disorder: impact of remission definition and symptom type. Am
J Psychiatry 2000; 157:816-818.
[33] Hill JC, Schoener EP. Age-dependent decline of attention deficit hyperactivity disor‐
der. Am J Psychiatry 1996;153:1143-1146.
[34] Young JL. ADHD Grown up. A guide to adolescent and adult ADHD.NY, London:
W.W.Norton&Company; 2007.
[35] Biederman J, Petty CR, Woodworth KY et al. Adult outcome of attention deficit hy‐
peractivity disorder: a controlled 16-year follow-up study. J Clin Psychiatry 2012; 73:
941-950.
[36] Gjervan B, Torgersen T, Nordahl HM et al. Functional impairments and occupational
outcome in adults with ADHD. J Attention Disorders 2011;XX(X):1-9.
[37] Nutt DJ, Fone K, Asherson P et al. Evidence-based guidelines for management of at‐
tention deficit hyperactivity disorder in adolescents in transition to adult services
and in adults: recommendations from the British association for psychopharmacolo‐
gy. J Psychopharmacol 2007; 21:10-41.
[38] Biederman J, Monuteaux MC, Mick E et al. Young adult outcome of attention deficit
hyperactivity disorder: a controlled 10-year follow-up study. Psychol Med 2006;36[2]:
167-179.
[39] Sentissi O, Navarro JC, De Oliveira H. Bipolar disorder and quality of life: impact of
ADHD and substance abuse in euthymic patients. Psychiatry Res 2008;30:36-42.
[40] Jensen PS, Martin D, Cantwell DP. Comorbidity in ADHD: implications for research,
practice, and DSM-V. J Am Acad Child Adolesc psychiatry 1997; 36:1065-1079.
[41] Biederman J, Faraone SV, Monuteaux MC et al. Gender effects on attention deficit
hyperactivity disorder in adults, revised. Biol Psychiatry 2004;55:692-700.
[42] Faraone SV, Spencer T, Aleardi M et al. Meta-analysis of the efficacy of methylpheni‐
date for treating adult attention deficit hyperactivity disorder. J Clin Psychopharm
2004;24:24-29.
ADHD Through Different Developmental Stages
http://dx.doi.org/10.5772/53963
19

